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2. Q This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. 1^ This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 
examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCX Articles 22 and 39 (1). 
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Neither international preliminary examination fee (37 CFR 1.482) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
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International preliminary examination fee (37 CFR 1 .482) not paid to USPTO 
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NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 
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IN THE U.S. PATENT AND TRADEMARK OFFICE 

Applicant: DIRSCHEDL, Werner et al . 

Int'l. Appl. No.: PCT/EP99/01220 

Appl. No-: New Group: 

Filed: August 25, 2000 Examiner: 

For: ARRANGEMENT FOR OPTIMIZING THE DATA 

TRANSMISSION OVER A BIDIRECTIONAL 
RADIO CHANNEL 

PRELIMINARY AMENDMENT 

BOX PATENT APPLICATION 

Assistant Commissioner for Patents August 25, 2000 

Washington, DC 20231 

Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above-identified 
application . 



AMENDMENTS 

IN THE SPECIFICATION: 

Please amend the specification as follows: 

Before line 1, insert --This application is the national 
phase under 35 U.S.C. § 371 of PCT International Application No. 
PCT/EP99/01220 which has an International filing date of February 
25, 1999, which designated the United States of America. 



IN THE ABSTRACT: 

Please add the Abstract as follows: 

--The invention relates to an arrangement for optimizing the 
data transmission over a bidirectional radio channel. According 
to the invention, the digital data to be transmitted according to 
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a data transmission protocol is divided into individual data 
packets in each of two transmitting/receiving stations. In each 
transmitting/receiving station, the number and/or priority and/or 
type (e.g. information, control characters, repeat blocks) of the 
data packets generate by the data transmission protocol of the 
higher level and transmitted to the respective transmitter of the 
station is determined (data packet identifications) . According 
to the data packet identifications, the data transmission 
protocol is then selected in at least one of the stations in 
accordance with an optical utilization of the radio channel 
capacity. 

IN THE CLAIMS : 



Please amend the claims as follows: 



Claim 


2: 


Line 


1. 


change 


^^Method" to 


--The method — ; and 










change 


''Claim" to - 


-claim — 


Claim 


3: 


Line 


1. 


change 


''Method" to 


--The method--; and 










change 


"Claim" to - 


-claim-- 


Claim 


4: 


Line 


1. 


change 


"Method" to 


— The method--; and 










change 


"one of the 


preceding claims" to 



--claim 1 — 

REMRRKS 

The specification has been amended to provide a cross- 
reference to the previously filed International Application. The 
claims have also been amended to delete multiple dependents and 
to place the application into better form for examination. Entry 
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of the present amendment and favorable action on the above- 
identified application are respectfully requested. 

If necessary^ the Commissioner is hereby authorized in this^ 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
particularly, extension of time fees. 



Respectfully submitted. 




H & BIRCH, LLP 



TRW/cqc 
4100-117P 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



{Rev. 04/19/2000) 
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1509-P 

jtlethod ofOjgim the Data Transmission 
over a BidirectionaTRadlFCHaii^ 



This invention relates to and is based on a method according to the definition of the species of 
the main claim. 

It is known that for transmission of digital data such as digitized speech or other digital 
information over a (bidirectional) shortwave radio channel in both transmission directions, the 
digital data to be transmitted, which is transmitted over the radio channel ahemately in forward 
and reverse directions (simplex operation), can be processed according to a predetermined data 
transmission protocol, also referred to below as DUP, and divided into individual data packets 
(e.g., according to A. S. Tanenbaum, Computer Networks, Prentice Hall, Englewood Chffs, 
1981, pages 136 ff.; European Patent No. 730,356). This digital data for transmission can also be 
processed first according to another data transmission protocol at a higher level, i.e., a higher- 
level data transmission protocol, also referred to below as DUPHE, e.g., according to the known 
TCP/IP method (transmission control protocol/Internet protocol). For optimizing data 
transmission over such a bidirectional radio chaimel, there have already been proposals to 
determine the bit error rate at the receiving end and transmit it back to the transmitter, where the 
length of the data packets is revised accordmgly (older German Patent Apphcation 196 51 
593.9). Furthermore, it is also known that in a data transmission system that operates by the 
duplex method and has two separate transmission channels, the data rate can vary as a function of 
the prevailing data occurrence to make the transmission less sensitive to interference (U.S. Patent 
No. 5,513,213). 

Depending on the type of digital data to be ti-ansmitted and the higher-level data fi-ansmission 
protocol (DUPHE) processing the data, such as TCP/IP, the resulting data packets and 
acknowledgments in both ti-ansmission directions may vary greatly in length and fi-equency, and 
thus data tiiroughput can be greatiy impaired even when using the above-mentioned optimization 
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of data transmission with the data transmission protocol DUP. 
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Therefore, the object of this invention is to create a method for optimizing data transmission over 
a bidirectional radio channel, where the available bidirectional channel capacity is optimally 
adapted to the data occurrence in both directions. 

Starting with a method according to the definition of the species of the main claim, this object is 
achieved by the characterizing features of the main claim. Advantageous refinements are derived 
from the subordinate claims. 

According to this invention, before transmitting the data packets of the data transmission 
protocol DUP, data packet identifiers of the higher-level data transmission protocol DUPHE are 
determined, i.e., the number and/or length and/or priority and/or type of data packets is 
determined, and the length of data packets of data transmission protocol DUP is adjusted as a 
function thereof A wide variety of possible combinations are conceivable for these data packet 
identifiers. In the simplest case, it may be sufficient to determine only the instantaneous number 
of data packets or the expected number of data packets. The adjustment is better if, in addition, 
the instantaneous or expected length of the data packets of the data to be transmitted is also taken 
into account as an identifier. It is even better to determine the instantaneous or expected priority 
of incoming data packets fi*om the higher-level data transmission protocol DUPHE to data 
transmission protocol DUP or the instantaneous or expected type of data (information, 
acknowledgment, control commands or the like). Another identifier may be the respective 
relevance of data packets of the higher-level data transmission protocol DUPHE, e.g., the fact 
that this is a repeat packet. This quantitative determination of data packet identifiers takes place 
on both sides of the wireless link, and then the length of data packets produced by data 
transmission protocol DUP can be adjusted on the basis of these identifiers in the sense of 
optimum utilization of radio channel capacity, and thus also the fi-equency in switching between 
the two directions of the radio channel can be adjusted. 
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JTiefi^e shows a schematic diagram of a bidirectional shortwave comection between a 
transmitting and receiving station A and a transmitting and receiving station B. Digital data to be 
transmitted is divided by a higher-level data transmission protocol DUPHE such as TCP/IP into 
individual data packets that are sent in succession over a radio driver RA to the data transmission 
protocol DUP of the actual transmitter of station A and transmitted over the radio channel to 
remote station B, where the data packets are analyzed in the receiver there according to its data 
transmission protocol DUP. Digital data to be transmitted is processed in the same way in the 
transmission operation of remote station B and sent over a radio driver RB to the data 
transmission protocol DUP of the transmitter of station B and transmitted over the radio channel 
to station A. The packets generated by the respective data transmission protocol DUP may be 
composed of a variable number of frames, for example, where the number of frames per packet 
may be between 1 and 15, for example, depending on the quaUty of the wireless hnk. Each frame 
may in turn consist of a 5 byte header of control information, followed by a data part between 4 
and 250 bytes long, for example, and a redundancy code (CRC) 2 bytes long, for example. 
Through the choice of the data volume per frame and the choice of the number of frames per 
packet, the packet length of the data transmission protocol DUP can be selected as desired, e.g., 
between 64 bytes and 8 kbytes, in each station A and B at the transmitting end. 

Of the incoming data packets in radio drivers RA and RB from the higher-level data transmission 
protocol DUPHE, the number, length, priority and type (control information, data information, 
acknowledgments, etc.) are determined, and depending on these characteristics, the data 
fransmission protocol DUP with which the data packets to be transmitted are divided into 
individual data packets before being fransmitted over the fransmitter of station A is adjusted 
accordingly. For example, if a number of short data packets of 100 bytes, for example, to be 
fransmitted is detected in radio driver RA, then the length of data packets generated according to 
the data fransmission protocol DUP is set at this length. If a plurahty of long packets of several 
kilobytes, for example, arrive at the radio driver, the packets DUP are lengthened as much as 
allowed by the data occurrence at the remote station and the instantaneous channel quality. 
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CLAIMS 

1. Method of transmitting data over a bidirectional radio channel, where digital data to be 
transmitted is divided into individual data packets according to a first data transmission protocol 
(DUPHE), then at the two transmitting and receiving stations of the radio channel, the data is 
divided according to a second data transmission protocol (DUP) into individual data packets 
which are transmitted alternately forward and in reverse over the radio channel by the simplex 
method, 

characterized in that 

at each transmitting and receiving station (A or B) 
the number 
and/or the length 
and/or the priority 

and/or the type of data packets generated by the first data transmission protocol (DUPHE) and 
sent to the respective transmitter of the station is determined as the data packet identifier, and the 
length of the data packets generated by the second data transmission protocol (DUP) is 
determined in at least one of the transmitting and receiving stations as a function of these data 
packet identifiers in the sense of optimum utiUzation of radio channel capacity. 

2. Method according to Claim 1, 
characterized in that 

data packet identifiers are determined at one sending and receiving station (e.g., A), and the data 
packet length is determined as a function thereof at the same station. 

3. Method according to Claim 1, 
characterized in that 

data packet identifiers determined at one transmitting and receiving station (e.g.. A) are 
transmitted to the remote station (e.g., B) where they are used to influence the length of the data 
packets in the second data transmission protocol (DUP). 
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4. Method according to one of the preceding clainas, 
characterized in that 

the data packet identifiers determined at both transmitting and receiving stations (A and B) are 
transmitted to the respective remote station, where they are used to set the length of the data 
packets of the second data transmission protocol (DUP). 
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Attorney Docket Ko. 4100-1 17P 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

P.O. Box 747 "Falls Cliuich. Virginia 22040-0747 
Telephone: (703) 20S-8000 • Facsitnile: (703) 2O5-S050 

COMBINED DECLARATION AND POWER OF ATTOKNEY 
FOR PATENT AND DESIGN APPLICATIONS 

As B below named Inventor, I Iioroby dcclaro that: i^y rcsidcnro, post office address and citizenship arc as stated next to my name; that I verily 
believe I am the ori|;mal first and sole itivcntor Of only otm mv(?ntor h nt^cid b<:IOw) or an oKgitnal, Grtt snd joint invoftbor (if plural 
invcntore named below) of th? siibjcpt matter which is clflimed jmd for which a patent is sought oa the mvention entitled: 



ARJIANGBMENT FOR OTOMIZING THE DATA raANSI^SION OVER A BIDIRECnONAL RADIO CHANNEL 

the speci^cation of which h attached hctttd. If not iittiched heieta, 
the specification was filed on . 



United States Application Number^ 
and amended on August 25,2000 



the specification was fded on Jpcbnijaiy..25^ 



International AppUcaiion Numbw PCT/EP99/Q1220 
amended under PCT Article 19 on 



^(if ^plicabic) and/or 
asfCT 

; and was 



_<if applicable) 



I hereby state that I hsve reviewed and understand ^ contents of the abovc-idcntifiAd spAcificatlfin, iDcluduig Hit clAlttu, as funended by 
any amendment referred to above. 

I acknowledge the duty to disclose Infonnation which k material to patentability e& defined in Title 37, Code of Federal Rcgulatioi^> 

I do not know and do not believe the same was ever icnown or used In the United States of Atncrifs hcfom my or ow- invention thereof, or 
patented or described in any printed publication In any country before my or our rirvcntion thereof or more than one year prior to this application, 
that the same was not hi public use or on sals in the United States of America mort fluan one year prior to this application, that thu inveation has 
not been patented or made the: ^ubjccii of an invcntoHji eettifleate issued befi>re the date of this application in atiy coytitiy &reign to the United 
States of America on an supplication filed by me or my legal representative or assign? more than twelve months (sbc months for designs) prior to 
this application, and that no application fbr psCent or inventor's ccrtiiioatc on this invention has been filed in any country foreign to ttic United 
States of America prior to this applicatioft by Or my legal feptesentatives or assigns, except as &Uow8, 

1 hereby claim foreign pnonty benefits imder Title 35, United States Code, gll9(a)«(d) of any fbreign applicatiDn(s> ibr patent or mvcntor'fi 
certificate listed below and have also idecdfled below any foreign application fbr patent or inventor's certificate having a filing date bfift>« that of 
tlie application on whieh priority is claimed: 



WiQT Foreign AppliC3tioii(s) 



Priority Claimed 



19a 07 931.1 


Gcrmanv 




(Number) 


(Country) 


(Month/Day/Year Filed) 


(Number) 


(Country) 


(Month/bay/Ycar Filed) 


(Mumber) 


(Country) 


(Month/Dsy/ycar filed) 





a 




No 


□ 


□ 


Yes 


No 


□ 


n 


Yes 


No 


□ 


□ 


Yes 


No 



O^Iumber) " (Country) " (Month/Day/Year Filed) 

I hereby el^m the benefit under Titlfi 33, United States Code, § 1 19(e) of any United States provisional appilcatioh5(£) listed below. 



-Insert ProvistonsI 
^-^ppU&adoa<s): 



hitTi Requested 
JhforaiadDn: 
(if appTDpnELtt) 



Inaext Prior U.S. 
Appli9adoit<$)r 
(if any) 



Page I bt2 



(Application Number) 



(Piling Date) 



(Filing Date) 



(Application Number) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months fbr Designs) Prior to the FUing 
Date of This Application: 

Date of Filing (Month/Day/Year) 



Country 



App] Ication Numbtr 



1 hereby claim the benefit under Title 35, United States Code, §120 of any United States and/or PCT applicationf^Jiftted below and, insofar as 
the sublcot matter of each of the claims of this appUcatton is not disclosed in the prior United States and/or PCT application in ihe rnanuer 
provided by the first parflgfaph of Title 35, United States Cod*> §112, 1 acknowkdee the duty to disclose infbrraation which is material to the 
patentability as defined In Tfttc 37, Code of Fedorai Regulations, §1.5$ which became available between the filmg data of the pnor application 
and the national or PCT international fUinj dabs of this application. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



(Status ■ patented, pending, abandoned) 



(Status - patented, pcnduig, abandoned) 
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I he2«by appoint tho ibllowmg attom^ ^ pmaecut« this appiicatioft and/or an intemationa! s 
rransact all business in the Patent emd Tmdemark OfR<» cannected therewith and in conncetion wHB'thD resulting patsnt baseif on instructions 
received :&om the entity who fa&t sent the application papers to tiie atlomcys identified below, unless the inyentor(s) or assignee provide said 
attorneys with ^ vcritttn notice to the contrary! 
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